wo 2005/035174 1 PCT/JP2004/014910 

m m m 

(D^^:^m^j:hm^y^^^>'V^m&i^mu m^. z^^-z^f^ji^^mu mm 

[0002] «e5l50mj^^i5^-r-^^:^KX ^^y>r-¥^VKO •t'>6^^)iS ^ ^fcl^^^^^L 
^y^^^l^V (IbM) ;i>5^ffi $nTV ^fco 

[0003] ^^-Y^^vn. ^m^m&Him^^ ^^t. ^mm^mmni^Biimj^^^t. a ^^j&s 

[0004] *fc. i&^(Dmm<DMm^[:(Dr. m&<ommf^ii^i^-:^j:mmni±^mvx\^ 
[0005] i|^^^{*:#i4fc5v ^nmm^m^M^^Y'^^yh'ft^mi^xi, ^/j^v 
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<^nXmi : #§iBg60-12747-t<^# 

WWXm : #M5jz:5_329356-^<2^# 
#fP:SCi^5 : iNFM2p6-182182-^^# 
#fP:Scm6 : #M5p6-182184-^<2^^ 

i^fF:SCi^8 : #li¥3-228504-^<2f# 
#fF:SCi)t9 : #|fl^7-l 16494-^4^^# 

##f^:SC^l : Sumiya et al. , Diamond and Related Materials, 5, 135 
9(1996) 

[0006] xi^y-f^'e^^hit^ ^<(D^m^mm^^^. ^nnn(Dwmfi:^'0:mm^s. 

[0007] ^;^i{j:*|-b. ^^"^^e^Vib^m^b^mz^^fm^MU^Wx^f^^iv^^^y-f 
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[0009] t^^x\ ummmi^^^^^^fitcy4^'^>^hi'i. ^i#fF:Sc^2>fev^b#W:^:i)t6 

[0010] :L<Dmmnm^^^(D^mm-ch^^ \^i)^h^mm^n^mm^^^^^m7!>^ 

o 

[^im'M-^^^tmtti^o. 04mnmm(D^m^^\^. ^n^^yj^(DYfmm^'^\:^^ 

So 
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>!rX^55S/^$tvXV>5;6S, m^<Dt^^. ^■0:mm^M±X-2mgyhi/£\^^l.2. 5ing 
[0016] ^^^^^^>Yti^mVX\ ^/^V >tt®-Cfc5f£tt 121 

[0018] X e,cD J)^^LT^ffli-'5^'^(^ttv'-r^^^XA;*:^*:--(Dcie7#{t 

[0019] ^^-C, ^(D^MOlo(D S ti§^<Di5^-r-^^^KXAJ;«9«-5*^{C'@tbfc. Ji 

3i:tt. p1.®<D^^14^#-rSi5^^ir^vKX:R<^»#t-rsci^{ifc6, 
[0020] :L(0^m<Dm(D g ^M^(D^^O^W4;55^/cC<^i^T*X||ffi tc>Kffi-e# 

[0022] ;$:ffi^0J{c#.6y-r-V^>^Kxe,(i, i^iETO?aSMife{cj;i9AX6<){c:'a^$tv 
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t^O. lppm^T-efc<5„ 

[0023] xi:^^y^^^i^h'(Dmm^fii^^tt. Mm^f^m^mm'^iy^—tfj^^^^t: 
[0024] ^^m^m^. ^<Dmmm^^y-f^'^'^h^(Dmmmwi^^mmim^tit^s. 

[0025] mm*(Dm^J:^^0.'^^^'e:yV1^^<DilOO)m(D<lOO>:ff\^i3XXJ( 

< iio>;^fp]0^— :/^S^ffl'J^brc«g;^^^-ro (100) S< ioo>;^|r]05^— 

i5^>r-^^:^KJg^lC*5V^-C«. (100) ffi< 110>:^lR]ttIE^J&5?— ^JBEm/65?|^^$ 

tT.-r^ 4¥m^m^^:it^^t>^^^o m2\z, ^mmo. ippnKD^^iiaMy^-v^^K^ 

60-240ppmO^^%^tfIbMi5^-rir^>'Kii$^. *5j;t/3^^(DIaMi5^-rir 

^^Kij^^ (^S^^^Mi^^*^ioooppm-^tp) CD (100) m±<D^:ifit(D^— 

[0026] [^1] 
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se.^-m Of. 




£(kg/nun^) 


(100) 
<I00> 


(100) 
<110> 


na-01 


0 


11779 


* 


na-02 


0 


12898 


* 


na-03 


0.04 


10554 


* 


na-04 


0.04 


11396 


* 


na-05 


0.04 


11950 


* 


Ha-06 


0.05 


9867 


* 


na-07 


0.36 


10027 


* 


na-08 


0.5 


10401 


* 


na-09 


1.7 


8474 


* 


Ha- 10 


2.6 


9428 


* 


Ib-Ol 


60 


8607 


8475 


Ib-02 


88 


9669 


7401 


Ib-03 


235 


9479 


8075 



[0027] ^^y^^^>V-^m'^<D^^^4^'ei^hl-i(lOO) ®±-ef* < 100>;^|n];iS< 
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[0031] ^hic^ Id J;6i/^-t^>'KXJ:Ti*. ^i5^-l'ir^^KXA$:HV5/1^-i!i-^ 

[0032] )^±<D^^i:im^^. ^m<^m^^3ppmUr. 0*b< (*0. Ippmi^AT-t?. 

[0034] icjov ^-c^s. ^^ffj {;i^5/-^r/v^#<-^#$-frfc/ci6. mm^^^-r:^-^m 
[0035] ^^^mm:6m(i>ir^:itic^^. nMmiz^mi^fcm^. jj^^Mj:ir^m<DT^ 

[0036] ^lyir/U^^Mi-i.. 0. 01— lOppmT?fc5Cl^;5S0^Uv\ ^iy'^/V^^i^anOpp 

m^^t. yiim^j:m(Dtz}sb. :^mmm(Di^m. ^^7!)^mmuz«. ^hm<ti:^o - 
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[0037] mm^^Mti. 0. 01— 3ppm-Cfe5C:i:;6S^*bv \ rof6BB-e*>tb(i. «S!^-^» 

[0038] ^mM^. iiMcimm'r^^^mi^^my^^''eiy}'izmm-r^^tizx<o. mm(D 
[0039] >^mm(D^^mf^^m^^-Y^:yv^jiMc(Djim^^m'r^m^. ri^u^^mv 

[0040] :ii^^m<D^^m.i^^^^^^i^v\t. mm^^mm^x{p'fi:<^ ^^y^ju^r^m 
^■^x\^^^tii!b^m^^^^-r^m^^^ir^o ^(Dtn^^ ^mffut\^xm.m-r^^ 

[0041] ^mM(D^0.mm^'$^^^'e:^h'^mm u^cxAf*. i«v m\ '^mmn^(D 
[0042] ^^mi:i^^^m^^-(^^i^h*<D^^:^mi^. m.mmmmri^^\^ ^xummm 

[0043] ^(i:^0J{CioV^-CW:. ^IK(ci-2m*%. 0*L<f*l. 5«4%mS-^W$tvrVN 

{i/j^v\ :itt}i. mm^\^. mn^mxm\z.m^xT5.\'^m.^^if>^=-y^^i-i)^z6 

/^^tlm^mMm(Dyfm.mt\^xloppm^^-r^^'^•y^lyY^^^nmzLm.A'r^o 

[0044] mjg^<Daa{i. doo) ^x^^z.tf)K i^^<^^*(^ffi^d^e>^if \ *:^c. 
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[0045] ^mmmn. mma. m^m^m^f^mti.x<D^^y^/i^(Dy^^^iyh^^^ f*3-^ 
[0046] ^^m(D^^mm^y-(^'^>hit^ m(Dmmxn^ mm^isim.rxm.mmmi^ 

[0048] ^fc, ^^mmAfim^i^ir^^tizX^. >^^M;65/jN$</^t9. ^hic^^m^:^^ 

[0049] 1— 300ppm-e$5Sri:;55^*UV>o 300ppm^T-e*>tl.li> 

[0050] =5/'5^/l'*f*. O. 01— 10ppmt?*>^^^/5W*bV>o lOppmi^J^T-efotVfix 
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[0052] :^mmtt. JLMc\^mmir^^^m^^^y^^'^:^h'^z.mm•t^^t^c^*). mtiti 
[0053] :*:^0j(D'^^^i^fBy^-r^^K<^xA(D^3fe(^'^ffi-r^#'^. ^^u^mmv 

o 

[0055] ^mm(D^^^m^y^^'^:^h^^^mi^ti:LMcit. ^^v^s!^, i^v>»^^i4;Sr 

wmim<^mff0t\^xm\^mm^n^^tt>^x^^o 

ri^^^^xummmi^xoxmi^^y^-y^:^h'^^mir^:fjmxhox. 

0. 2mm%<D:^^mt. 3-5. 5mm%(Dmm^hfi:^mm%:^m-r^:Lt^^mt 

[0057] ^^PJ^^:*5V^T«. ^^Sflci-2M*%. 0*L<«1. 5m»%S^(±io%)-^ 

w^tb-cv ^s^^y^/iJ'- (mm<Dj^mxn^i^» ^^^mmti.x^-ttix\^ ^^^m. 

i?—>i5^>'i5^/w-i;^3>.i:UTi5^>f-y^:^Kij$^ pile's A-f-Srtf*>fev>o ^tvf*. ^ 
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[0058] ^/c. iS^-Ti'^^^KJ^^tO (100) mxh^^t:dK ^-'>m(Di^~^J: 

[0059] ^it^ ^^umti. m^mt^m^f?i&mtvx(D:^iy'^/i-^xx^^^m<D'yyc^^:^ 

rt--<Z)jg^O^ A^(^®/6^b 1 350 ± 30r ;6 W*L.V \ 
[0060] *fc. ^^ii^}*, ^^Srtt. Jg^StfeS^j^i^^LT(^^5/<5r/^*5iU?*e7m<^^ 
^ir^^m^|^^(D3gS(D^A^<^ffi;6^^3. 1-^3. 8ing/hr(I^K)-Cfc5::i: 

[0061] {C'^6i5^-r-¥^>-KSg(Sp"p ±azgo^^^;^fBi5^^ir^:/K^ffl V ^-cf^S^ 

[0062] ^^^B^-rir^>'K^ffl V ^;5X^^::*3V ^T. ^m^M^(^»<^{i^^cCV ^-^^^-Tir 

[0063] :^mm(D^^mm^By-(^'^i^}'i-i. ^f$.^m^my-('Y'e:yv^izm^m^mx 
[0064] *fc. ^mm(D^0.m^^my'^-Y'^i^}'i^xM. 5cmmm^<D^^^^tL.x^^ 
t:^^T^tcib.'^mmt\^xmm(oM\fmwm^^^'r^^f^mi^^y-c^'^> 
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[0065] mi'\^^y^-Y'^:^v(Diioo)m<ioo>:}f\^(D^—z^mm^^-rmx-h^o 
[0066] 11 ^mm. 12 ^m^m. 13 mf^^. 14 i^^^^, 15 m§o^—i^. le 

IK(*:,2l -g-fife^ig^iJ^-rir^vKo^^fe. 22 De7#ttS. 23 31 
[0067] J!iiT.:*:|§^<©^ii6o?i^liJc:oV^-Cift0J-rSo 

[0068] mm(Dmmi) 

i^fB^^:^S:XP(&J^S<S:fflV^(001)®S^aB{cL-C. mtl5. 5GPa. M^1350'C. 
[0069] ^^ttyty^l'i'^^^K^^Bfi. il^3SBJT% ^^-^m^-^^W^^. ^^^-<i!7h/Ut 
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[0070] ±IS<^ J;5 {-bT#bHfcy^ir^:/Ki^fB*^b^<D J;5 i^l.xy-f-Y'eiyh'^^^h^ 
[0071] ^(^#'^5feiiSSlaJ(^ffi;^li J* (1 10) airf tvJ«^;!jPX;iS^^<b/^t)XA^fe$S§B 
[0072] (^J60?!^li2) 

o 
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[0074] iitmmi) 

m(Dj^mi<D^<^h\::it-^. ^S:ti;5Sfc^i)j;</ji<^ mmf^mz.h^^tz.h(DX^<> 

[0075] iitmm2) 

[0076] mm(o^m) 

[0077] <-^fifelCOV>-C> 

[0078] m^\z.^ :^%m<Dj^m<Dir^^^iyY(D^m.mm.^^-ro lastc^sv ^-c. 1 1 \-i.m.m 
\2\tmm^m. i3\tmM^s. lA^mmw-. isf^m't-ij^. iQ\t.)£timw-x 

[0079] mmUll Hl&^Sr^ffiUfCo ^^«:^JR 1 2\t. >j^^m(^^^tL.X=-y^;v^A2 

[0080] mnm-b^^^Mw/os m^t^A. 5m»%T$?t). ^ne>f*^ 

[0081] i(DTT% 5. 5GPa. 1380*C-e. mmUtmi^^B(DU^mt30X:tL.X ^ lOmf^ 
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P.^^Wi^(DVM^m^\^X. ^^{i3ppm4JJLT-efe«9. -^y^M-ilOppml^TX'h 

i>o 

[0083] */c. m^m^mi^x^mmxn. \H^mm3it/wtyj:^^^tc^ xmh:^^y 

[0084] < :LM:(Dyo^<Dmt > 

[0086] *fc. /Wh5feS«Sg|5(J:l^J^?;^;&s^®bJjev>i5. n!^^<^)ff$fiiooAi miJAiirbfc 

[0087] L;6^6^. mm\B\m'r^mmmm^m\^^x. «RiooMm. ^isg:^3o^. -t-<v^ 

[0088] ^<0^^^, ia4A. ia4B(C^-t-o ia4A, Bl4B^c:*5V^T. 2myO^(D^0.^f^ 

[0089] ;l<Dy-rir^^^^vw^^^lt^&^g3s^^:^#{t. wmnmmMsxDia. m^ji^sooo 

[0090] t^^(D'a'^^J^^BiJ^-r-V^^K^^fflb^ct>OTi*. I^C^giJ^#T*OXJ.*# 
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[0091] <Kl^^;/1^— (^Siit> 

[0092] ±^(Dmm.:ff^X-^^l.fci$^^-Y^>}^'(Dm^^(.lll)mi^r^oXm^O- Smm 
(---#WU 1^— if (CX^^^LT. S$3mm, i|igO. Smm. ff^O. 8mm<Dmm^(D 

[0094] :l(^KW5'i^^. 05{C^i-o 05{Cj3V^T. 31{*MWiyt<D'g'^^ife^i5^-rir^VK 

[0095] dOKl^ixif^. JS^j^jilSOOrpm. SS^SNSONSVSIS (/Ui^'JrSi, 405 X 50 
X 127mm). §]ji*0. 1 mm/pass. il^«50. 5mm/revOM^^# WgiJ^ft 
>jr>5ri^— ynsTKSS) T% «£^<^)ig^tt(C5FtT?:?^l^-^205^^maib$-1irTKU'5'v' 

xumx-h^:Lti)mmx^fz.. 

[0097] [^2] 









(lO'mm^) 




(211) 


<110> 


13.5 




(211) 


<110> 


9.8 
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[0098] < ^mm^(Dmm > 

[0099] ±j^(Dmm.:ffmx-^m\^rci. 55:ifj^^yV(Dy^^^>v^.::^:h4ymmm^x^ 

[0101] (mm<Dmm4) 

[0102] <-^MfelCOV^-C> 

[0103] mete, ifMmsom^(om^^^^y(^^:yY(D^^^w^m'to ia6{^*3v ^T. 1 1 
nmMuxm. \2\mm.^Wkxm. xzuw^^xm. x^nmm.w-x^'o. is 

[0104] ^^Ml M#&^^ffiUfcio ^IS^^«12(*. '^<m.^^}i\JX(D=.^y^;V-^A1 

[0105] CKDTt?. 5. 5GPa. ISSO'C-C, WiWm}lW^^<0%^mM^^^'X:h.\.X7Qm^ 

[0106] #p3tv;rc'g-^^i^^Bi5^-f-V^>'K}*. iX0Q>)mt^i^^<.m9\-n^^^^VfVi^i.-a' 
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[0108] <X*03g5fe<^$i3t> 

[0111] b^ii^^m. i^3i[Hi^-r§^9F0§g«^ffiVN-c. ^feiSRioo M m. ^mmom. •r<v^ 

[0112] ^CD^^^, |gl7A. rnVBlZ^-To EI7A. |l|7BfCjoV ^T. 21(i^5fe<^'^^^^ 
[0113] ^<7)i5^-rir^:/hVWh^i^^ei^^(C|fe#(t. mmnmU^5mm. HHsj^^aOOO 
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[0115] ^mm(Dmm(D^^mm^y-f^^:^hii.mm<Dmm.^%:mLrr\,^^titb^ s 

[0116] < m!sm^<Dmm > 

[0117] ±7&(Dmm. :ljm-C^^l.fcl. 2:fyviyh<D'^^^^^my^-^^>hlz.^ :^^^'7m 

[0118] #^ttfco. ^^^jvV(o'^mm(D^mm^n^^^'^^^Y\i,. ^m^-ws^ 

[0119] ^±o<t5t-:4^^0J<^llJfe<o?i^St-ovN-ctJi0^^tTJfeoyci;6s^ ^'mmj^msom 

[0120] i5^^i'^>'KXA. '^^!fe^J^fH^-r-r^VK:J3j;tPmj^fB^-f'i'^>'K 
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[2] tfriEiS^^-^^i^Ki^^tf (D^M^^id^o. ippmi^T-e*>-5. m^mn^mm(oy 

[4] ^iJ'^^'^tp^linr^^ (22) t;iJ;«9Hiifai5^-rir^:/K^X:i:;$:{*:{c:$i#{tfc. it^ 

«i (cBB^o^-rir^vKXAo 
[5] i^ffiTo?a^^fe{^J;^5AX6«J(c-a'^$4^fc^^^^By-rir^>^Ktrffiv^-cf^M^ 

^^KXAo 

[6] «tllE^y'Jr/K7)-^;ft-4;6S^ 0. 01ppmJ^±10ppm£AT-efeS. f»^3^5(C|Ei^(D 

y>l'-\'^VKX 

[7] ^iJ'^/^-^tf ^i^nr^^ (22) \z.x,m^y^^^iyY^:LMc^m^mmtL. it^ 

[8] i^ffiT<^?aftMfe(-J;«9 AXWl-'B'^^nfc^iiS^y-rir^V'KSrffi V ^Tf^j^$ 

5y-r-\'^^Kxj,o 

[9] m^-^^M<0^mm^. 0. 01ppmiJ;L_h300ppm£JlT-e*>5. M^«8(c:fa«fe<Z> 

[10] tfllE=5/^/K?5-^^»/«>5. 0. 01ppmiil±10ppm4^JLT-efcS. ft*JK8(C|E^<D 

y-rir^:^KX;i.„ 

[1 1] "f-^i^^tsf^^xi^m (22) ic: J;9fIIEy-rir^i^KiSrX=B:>|s:{*:(c|fe#(tfc:. 
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Mm<D^^mi)^. O. 01ppmii>l±3ppm4ijLT-efc§. ft ^^12{^|E^(D'^^^^ 
m'a-^^i^^y-f^^>'K^Sft|ia(;i'^ffl-r5.m^«l2(e:|S«(D'^j^^j^ 

3. 9mg/'hri^JL_h4. 7m&yhrUrXh^. W^^20(;iBEa(D^i^ 
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MlE^5"5r/WO'^W4f*. 0. 01ppmiJJl±10ppmieJlT-efc5. If *3g24(;i|5^ 

o 

SfrSB^^*JS^i?'-rir^vK^Sfi(|ifi,t;i'^ffl-r5.f»^«24(;iSE«(^-^fife^j^ 

f*^^24lc:iam<?5'^^mM^y-rir^^-K^#x.S.y^ir^>'KX*o 
m^«24{;i|B«(D'^^^i^^i5^-i'-r^^K^{ii;tS.:?'-r-^^i^KSfi(Jip"po 

-^fifeji^f*. 3. ling/hriJJL_b3. 8mg/hri^ATT*$>S. ff»^^33{C|a^(D^i^ 
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24 

[20 0 5^3^ 1 5 0 (1 5. 0 3. 0 5) H^^^^M : tHS^45!J©ft*<^SSffl 

[2] ti!my^-^^>h*t^^f^(Dyf^nmMi^O. lppm£AT-efc5,lt*«llcB^O^ 
-r-y^VKXAo 

[3] ntim^-f-Y'^^h^JlMiiK mm^mnPUK 5^5^oh-i^:^-r7. iJ^-Y-^^i^K^-r 

[4] '^^:^^^t^mm^^U (22) l;iJ;l9WIBt5^-rir^:^KSrX:ir:^#:tc^f^tj-:fe, Ifj^ 

^1 (z:|B|fe<7>^-rir^>'KX*„ 
[5] (MjE^) i«JET<^mig^j£};:j;9AX6<)i;i-a'^$nfe*i^^i/^i'^>'K^ffi 

*;6S3ppmaiTT'fe"9s ^X:irOja^3feSS|fpcoS:;i^^4:6S(iio)MT-&!9, ;6^otfifa 

[6] WIE^S/y/K7)-^;frS::iS, 0. 01ppiniU±10ppni£;tT-C'fe5. lt^^5(^|BSfe05 

2J^-r-^^>'KX:i:o 

[7] f^iS'v^^tp^tt D!>$t (22) \^i.mmy^^'eiyh*^jiMc>!fimz:mifit. 
[8] (MiE^) mEE.r(Dummmi^j:^AJL.m\^'a-^^M.mm^y^^^:^h'^m 

fl::JS3ppmJSAT-efct)> ^X:B:(^^5fe5teiiSlfR<^®:fe'^;dS(110)®-efc!9. *>oMia 

o 

[9] WiU^^m<D^^m7!)^. 0. 01ppiniJJl±300ppmiJAT-efe5. tt^^SStillE^O 
[10] W!tS.=^"y'trjU(D^^mtK 0. 01ppmiJ;^±10ppm£JlTT'fe5. H^JSSJillB^OD 
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[11] '^^>^t^m^r:'^u (22) Kxmmy^^^i^vi:j:M:^m^^nitrc. 

[13] HlrlB=s/>ir/KD^:#S;iS, 0. 01ppm^±10ppm^^J^T•T?fe5^ lt:^Jll2(c:|Eife 

[14] Mm(D^m*tK 0. 01ppmiJi±3ppmisAT-Cfe5, IS*^12l;i|a^(^^^^J@ 

[15] Wia^fife¥^^j5^-l'ir^>'KSrX*Jj:-e£ffl-r5. if *«l2{c:|am®^^^i^^ 

[17] wim^^mi^^^^Y^i^v^^ms^i^^rn'r^. if *3Si2tciE«(^^^m3^ 

[18] if ^«l2(c:fam(^^^^^^^^-V^i^K«r#^5, iJ^^-^^vKX*, 

[19] If *^i2{;:|BS<^>-a'J*¥^^:?'^'i'^>'KSr^S;t5. ^^Y^i^h'^m&o 

[21] S^^(13)OMfi, i5^^^^:^K^^O(100)®T*fo5. Bf*^20{c:fBSo^ 

[22] ^^mgEfi. 1380±25'CT**>S,|f^«20}w|Ea(^¥5g^j?'-l'-t^>'K(D-a>^ 
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[23] -^^itStt. 3. 9mg/hr£il±4. Tmg/hriJAT-efoS, ft *JS20|;:|B^(O¥^jS^ 
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